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BULLETIN 272 JULY 1936 
Transmissibility of Bang's Disease 
among Dairy Cattle 
in a Utah Dairy Village 
D. E. MADSEN and O. G. LARSEN 
UTAH AGRICULTURAL EXPERIMENT STATION 
UTAH STATE AGRICULTURAL COLLEGE 
LOGAN, UTAH 
Transmissibility of Bang's Disease 
among Dairy Cattle 
in a Utah Dairy Village 1 
D. E. Madsen and O. G. Larsen2 
PURPOSE OF STUDY 
For a number of years it has been generally recognized that one of the 
most satisfactory methods of controlling Bang's disease in dairy cattle is 
to locate spreaders by means of the agglutination test and to eliminate them 
from the herd. The success of such a plan in relation to Utah dairy herds was 
not clearly understood because of the physical farm set-up peculiar to many 
communities in this state. The village of Hyde Park where this study was 
made is organized on such a community basis. Usually, a house and livestock 
buildings are constructed on the town lot, consisting of from 1.25 to 2.5 
acres. Gardens are grown on this village tract, but the major portion of 
agricultural products is produced on larger tracts of land which are from 
one-half to three miles from the village. ~his community plan provided some 
protection from hostile Indians in pioneering days and permitted such fa-
cilities as piped water and, in later years, electric light service. Social and 
educational advantages are highly evident. Each lO-acre block was divided 
so that from six to eight families live in one block, each family unit being 
equipped with the necessary barns and chicken coops. This arrangement per-
mits one farmer's corral to adjoin his neighbor's, thus permitting in some 
cases surface drainage to flow directly from one corral to another. : During 
pasture season the usual practice has been to drive milk cows daily to pas-
ture some distance from the village, each dairyman usually maintaining his 
own private pasture. The water-table in this area is too high for land culti-
vation. Practically all pastures are confined within an area of 2 square miles. 
Acknowledgment: Grateful acknowledgment is expressed to Mr. George Q. Bateman 
for the photographs in this bulletin. 
lContribution used from Veterinary Science Department, Utah Agricultural Experiment 
Station. 
2Animal Pathologist and Agent, Bureau Animal Industry, U. S. Department of Agricult ure, 
respectively. 
Final Report on State Station Project 117: Transmissibility of Bang's : Disease among 
Dairy Cattle in a Utah Dairy Village. 
Publication authorized June 29. 1936. 
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Milk cows are returned to barns for milking in the evening. En route to and 
from pasture there is considerable mingling of herds. During part of the 
pasture season, some dairymen milk their cows in the pastures, although 
this practice is not general. 
Following milking in the morning, it is a common sight to see several 
hundred cows (belonging to approximately 100 individuals) on the main 
road leading to the pasture area which is located on one side of the village. 
The road is partly concrete and partly gravel. Along a portion of the road-
side is grass which is nibbled at by loitering cows. On one side of the road 
runs an open ditch of spring water. All cattle must travel at least" a minimum 
r-,-..,.....--...--·--"'''"'·'-----~-~=---·-------~ 
Figure 2- Hyde Park village in foreground; pasture area in distance. 
of one-half mile on the same road; others travel together as far as one and 
one-half miles. Some dairymen maintain their own individual herd sire; 
others belong to a bull association. The water-supply, to a large extent, 
during the so-called "stable" months comes from hydrants supplied by a 
mountain stream of -pure water. During the pasture season, irrigation 
water in open ditches supplies a large portion of the water. Generally 
speaking, sanitation of barns and corrals is not altogether satisfactory. 
Experimental Procedure 
The question of maintaining a herd free from Bang's disease was appar-
ently open to speculation. In order to gain further information concerning 
SAt first, all herds were tested. In some of the subsequent tests there were some objectors . 
On the average, 95 per cent of the village herds were tested in each period. 
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the possibility of maintaining a herd free from this disease under such 
conditions, an investigation was begun in May 1931, which continued until 
March 1935. Dairymen were allowed to choose as to whether reactors 
should be retained or eliminated. Many owners were indifferent toward 
elimination and preferred to retain their reacting animals. This proved to 
be highly desirable from the standpoint of study in that it provided known 
sources of disease reservoirs. 
During the first three years of this study six agglutination tests (stand-
ard tube agglutination) were made on all cattle3 in the village, one test being 
made in April or May before the beginning of the pasture season and the 
other in December shortly following the close of the pasture season. This 
permitted a comparison of Bang's disease spread between the pasture and 
the stable-corral seasons. An interval of 15 months elapsed between the last 
two tests. In the first two tests no ear tags were used; in all later tests, 
however, cows were identified by means of ear tags. Individual caretakers 
• 
Figure 3- Cows grazing amidst a forest of fence posts. 
were contacted at the time each herd was tested and information obtained 
regarding abortions, sterility, and newly added cows. Information was also 
obtained regarding location of pastures and their geographical relation to 
each other with respect to water-supply and drainage. As shown in Table 1, 
there was considerable increase in infection beginning 1933; it is highly 
probable that this increase was indirectly due to general drought conditions, 
with consequent shortage in feed and pasture. Many dairymen were forced 
to send their pregnant heifers to larger private pastures which were for 
common hire. This allowed contact with miscellaneous cattle, some of which 
were infected. The spread of infection within infected herds was greater 
during the stable season than during the pasture season. 
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Table I-Results of test made for Bang's disease 
II 1931 II 
II May I Dec. II 
No. Disease-free Herds .................... 53 72 I No. Herds Tested .. .............................. 1
1 
108 / 112 1/ 
No. C~ttle Tested .............................. 783 I 855 
No. DlSease-free Cattle .................... 704 789 I 
1932 
Apr. I 
1~~ \ 
798 I 
747 I 51 
6.4 
Dec. II 
1~~ \1 
856 ! 
806 I 5~.8 t 
1933 
Apr. I 
118 \ 84 
832 I 763 
69 
8.4/ 
Dec. 
109 
72 
892 
807 
85 
9.5 
II 1935 
I 
Mar. 
99 
57 
747 
661 
86 
11.5 ~~;c~:~~e ~~~~tti~··Di~~;~~d:: : :·1 i~.11 6t71 
A~~r~~~e~~e~~~~ ~.~~.~~~~... . .... . .. 22.4 19.6 I I 17.4 I 18.2 II 33.3 I 32.2 II 24.4 
Analysis of Data 
In analyzing the data contained in Table 2, it must be recognized that this 
study did not make possible definite determination as to the source of 
infection. Even though an infected animal is purchased and added to a 
Table 2-Clean herds introducing infection. 
Period 
Pasture Season 
May 1931 
to 
December 1931 
I 
Stable Season 
December 1931 
to 
April 1932 
Herd I Average I 
No. Size of I 
Herdl I 
32 
70 
91 
I Effect of Introducing 
Source of Infection I Infection Spread in Herd21 Abortions 
Heifer pastured on open 
range ..................................... . 
Pastured . with neighbor's 
infected herd ..................... . 
Purchased infected animaL! 
TOTAL HERDS ..... ... 3 
1 
1 
1 
61 9 tutu'ed with ne,ghbo"') 
infec;ted herd d~ring thel 
prevlOUS summer .................. 1 2 (3 Yl's. ) 
1 1 
62 
68 
93 
99 
104 
30 16 
Purchased infected animaL 
Purchased infected animaL 
Purchased infected animaL 
Purchased infected animaL 
Purchased infected animaL 
Purchased infected animaL 
Purchased infected animaLI 
TOTAL HERDS ........ 8 
1 
1 
1 
1 
1 
4 (2 yrs .) 
(continued) 
IRefers to average size of herd over period in which spread took place. 
2For convenience in tabulation, it is assumed that infection is introduced to one animal 
in the her4, any further spread coming from that animal. When the spread in the herd is 
rated as (1). there has been no spread in the herd other than the one animal found to be 
a reactor. 
asource of infection could be either adjacent corral or from exposure to an infected 
pasture during the previous summer (delayed agglutination reaction). 
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Table 2 (continued) 
Period I 
I 
Pasture Season 
April 1932 
t o 
December 1932 
S table Season 
December 1932 
I to 
April 1933 I 
I 
Pasture Season 
I April 1933 to December 1933 
I 
Herd I Average I 
No. I Size of I 
I Herd I 
I Effect CJf Introducing 
Source of Infection I Infection 
ISpread in Herdl Abortions 
I 
I I I !Neighbor's infected and 
27 19 I aborting animal broke into I 
I I pasture .............. _--.--_ ...... -... __ .. 7 (2 yrs.) 4 iPastured with neighbor's 
7 
I Ir!~::~~ h:~h·····~·~i·ghb~·~~~ 
1 
16 I infected herd ........................ 1 
I IPastured one heifer with I 
121 
I 
15 neighbor's infected herd .. _ ... 14 (2 yrs. ) 
I 
5 
I Irrigation drainage from 
35 I I adjacent pasture4 _ •• • _ •• • •••• . • •••• 1 
I IPurchased infected animal' .. 1 I 
1 I I Purchased infected a nimaL 1 
I 2 
t 
I Purchased infected animaL 1 
12 Purchased infected animaL 1 
I 
19 I Purchased infected animaL 1 
113 
I I Purchased 
infected animaL 1 
64 I 
I T OTAL HERD S ...... 11 
I I 
l I I I I I 
I 
119 I Corraled heifers with neigh-
I OOr's infected herd. ............... 1 
2 9 I Purchased infected animaL 3 (2 yrs.) None 
15 5 I P urchased infected animaL 2 (1 yr.) None 
20 I Purchased infected animaL 1 
68 I 12 Purchased infected animaL 2 (1 yr.) None 
71 I Purchased infected animaL 1 
109 I Purchased infected animaL 1 
I T OTAL HERDS ........ 8 I 
I I 
I I 
I I 
28 
I 
17 !Irrigation drainage from 
I adjacent pasture6_ •.. •.• •••••• ••••• 4 (1 yr.) None 
39 I Eith~r irrig~~~on drainage 
I or cow trall _ ....................... 1 
40 
I 
12 IEith;.r irrig~t!,on drainage 
I or cow traIl ........................ 4 (1 yr.) 1 
53 I 11 IPastured with neighbor's I I infected herd ........................ 10 (1 yr. ) I 6 
60 I 9 IPastured with neighbor's 
I infected herd ..... ................... 5 (1 yr.) 1 
76 I Eith.~r irrig~~~on drainage 
I or cow traIl _ ..... _ ............. _ .. - 1 
80 18 IPastured heifers on range7 •• 6 (8 mos.) 3 
102 14 I Pastured with neighbor's 
I infected herd ........ -............... 2 (8 mos.) N one I (Also bought and .old 
cattle) 
75 Purchased infected animaL 1 
45 Purchased infected animaL 1 
17 I Purchased infected animaL 1 I 
4 lPurchased infected animaL 3 (1 yr.) 
I 
None 
1 IPurchased infected animaL 1 
I I I T OTAL HERDS._ .... 13 I 
I I I 
(contmued) 
{This reactor was a heifer kept in pasture f or the en tire summer; exact source of infec-
tion is p r oblematic. Som e disease-free heifers were pastured on open range. 
5Herds N 06. 1 and 2 were regarded as clean h erds, previous to purchase of this animal, 
since reactors were always eliminated as soon as detected on previous test. 
'This infected heifer was confined in a pasture with other disease-free heifers. Irrigation 
drainage water was probably the m ost likely source of infection since adjacent pastures grazed 
infected cattle. 
7Data were n ot complete enough to accurately trace source of infect ion. It is known, h ow-
ever, that some heifers which showed the disease had been pastured on the open r ange. 
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Table 2 (continued) 
Period 
Herd tAveragell 
No. Size of I 
Herd I 
Source of Infection I Effect C1! Introducing Infection 
Stable-Pasture 
and 
Stable Seasons 
December 1933 
to 
March 1935 
(15 months) 
94 
65 
63 
57 
48 
47 
42 
120 
113 
88 
87 
44 
61 
38 
14 
10 
11 
11 
9 
I 
Pastured with neighbor's 
I herd and also on open 
I range ..................................... . 
IPastured heifers on range 
(open)B ................................. . 
Pastured with neighbor's 
infected herd ....................... . 
Pastured with neighbor's 
infected herd ....................... . 
Pastured with neighbor's 
infected herd ...................... .. 
Pastured with neighbor's 
infected herd ...................... .. 
Pastured with neighbor's 
I pi::h~ed her:nci ...... ~;;i·d .. · .. ~~ aborting cow ...................... .. Purchased infected animal.. 
\
Purchased infected animal.. 
Purchased and sold an 
I p~~};:!I cfn';e~~'d'·~~i~~i:: 
IPurChased infected animal.. Purchased infected animal.. 
IPurchased infected animaL I Purchased infected animaL 
I TOTAL HERDS ...... 16 
SData incomplete-source of infection not certain. 
Summary: (Four-year Period) 
ISpread in Herdl Abortions 
5 (1 yr.) 
2 (1 yr.) 
2 (1 yr.) 
3 (1 yr.) 
1 
1 
1 . 
2 (1 yr.) 
1 
None 
None 
None 
No. Herds infected through purchase of infected animals.. .. .......................... .......................... 34 
No. Herds infected through exposure in neighbor's infected pasture ...................................... 21 
No. Herds infected through irrigation drainage or "cow trail" contact.................................. 4 
~ 
Total No. clean herds becoming infected .............. .. ........ ......................................................... ......... 59 
Effect of Introducing Infection to Clean Herds: 
(a) No. Herds with no further spread .................... ........................................... ..... .................. 37 
(b) No. Herds with varying degrees of spread ........... .... .................................... ..................... 22 
clean herd, the disease subsequently spreading to the other members of 
the herd, yet it is conceivable that the ultimate source of infection might 
have been due to pasture drainage or to some other contact with infected 
herds. The addition of an infected animal to a clean herd, however, was 
considered to be the most likely source of infection; therefore, it was so 
listed in the tabulation. When animals from a clean herd were placed in the 
same pasture with infected cattle from another herd, such pastures were con-
sidered as the source of infection, provided the disease appeared in the 
clean herd. When previously clean herds became infected and infection 
could not be traced to the purchase of infected animals or to the pasturing 
with infected animals, then the possibility of infection through drainage 
from adjacent pastures or contact en route to and from pasture was con-
sidered. There were four such herds, and it is possible that each of these 
herds could have obtained the infection through drainage from infected 
past~res which were known to adjoin them. It is also possible that the in-
fection could have been introduced through contact with infected herds 
en route to and from pasture. 
{ 
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Figure 4-Chart showing summer and winter distribution of cattle, Hyde Park, Utah. Each dot represents one cow. Right: Hyde Park vil-
lage, where cows are milked morning and evening during the summer and where they are confined during the winter. Left: 
Area where cows are pastured during the summer. 
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The location of pastures which harbored infected cattle was quite well 
distributed over the same general area which also contained pastures har-
boring disease-free cattle. A few landowners had rather large tracts of 
pastureland located farther from the village than were the cow pastures. 
These larger pastures were rented to individuals for their heifers and non-
lactating cows. Evidence indicates that these larger outlying pastures were 
a prolific source of infection, since many dairymen have apparently been 
able to definitely trace their herd infection to that source. 
Many dairymen are of the opinion that the infection is residual on the 
soil or grass from one season to the next. Throughout this study, out of a 
total of 111 herds, 33 herds managed to remain free from Bang's disease. 
Three of these 33 herds were located on farms outside the village; they 
had been isolated and were not known to have been exposed. The re-
maining 30 herds were handled much the same as the infected herds, that 
is, they were driven to and from pasture over the cattle lanes and subjected 
to approximately the same amount of irrigation drainage from infected 
pastures. Eleven of these 33 clean herds were at times pastured with other 
herds which, during some period of the study, contained reactors. In other 
words, 11 herds remained clean in spite of close contact with reactors in 
the same pasture. The remaining 22 clean herds of cows were kept in 
private separate pastures and the owners did not buy infected animals 
for replacements. Five of the 22 herds placed heifers in pastures where they 
had contact with infection; four of the 22 herds placed heifers on the Forest 
Reserve range. It is believed, however, that the danger of contracting Bang's 
disease on the Forest Reserve range is almost negligible. Agglutination tests 
made on several thousand grade range cattle in Utah in connection with the 
federal plan for control of Bang's disease have showed an average of 7.8 
per cent reactors. This is precisely the same percentage found in grade 
dairy cattle in this state. There is reason to believe that most of the spread 
in range cattle takes place during the winter months and during the calving 
period in the spring when they are more closely confined and are usually 
fed hay on their bedding ground where no feeding bunks are provided. 
It is interesting to note that of the 59 clean herds which became infected, 
37 of them showed no tendency for the infection to spread, at least, over the 
brief time they were studied. 
Abortion in Relation to Bang's Disease 
Owners were questioned with regard to the cows which had aborted dur-
ing this 4-year period' . A few farmers apparently believed it unwise to 
give any information regarding abortion difficulties in their herds. It is 
also obvious that some abortions occurring in early pregnancy would be 
undetected. It is likely, therefore, that the actual number of abortions was 
somewhat higher than those recorded. 
' Weak calves which died immediately f ollowing birth were considered as abortions. 
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Eighty-nine abortions occurred in 39 herds; 84 aborted once, one aborted 
twice, and one aborted three times. The average annual number of abortions 
was 22.2, which is 2.8 per cent for the entire village. The average abortion 
rate was much the same for each year of this study. Considering the 86 
cows which aborted, 34 cows consistently gave negative agglutination tests 
for Bang's disease; 35 gave positive tests either before or subsequent to 
abortion; five of these cows showed suspicious reaction and were classed as 
reactors if any agglutination showed in the 1 :100 dilution. The lower titre 
reactions were regarded as negative; 17 of the 86 cows were animals which 
were sold immediately following abortion; consequently, a blood test on 
these animals was not obtained. Of this group of 17 which had previously 
shown negative tests, two had shown suspicious tests and five had never 
been tested at any time. 
Analyzing data on the group of 69 aborting cows on which testing records 
are complete (34 negative and 35 positive) , it is computed that 49.7 per 
cent of the abortions occurred among negatively reacting cows. These 34 
negatively reacting, aborting cows were from 22 herds, ten of which were 
Bang's disease-free; 16 of the 34 cows were from clean herds; 18 were from 
infected herds. It is well to note the time interval between abortions and 
blood tests, since it is known that positive reactions from infected cattle are 
not always in evidence until a few weeks subsequent to fetus expulsion. 
Animals were negative throughout the following intervals between fetus 
expulsion and the time of blood testing: Between 2 and 4 years, four cows; 
between 1 and 2 years, six cows; between 11 and 6 months, four cows; be-
tween 5 and 2 months, fifteen cows; and 1 month, five cows. It seems un-
likely, therefore, that any of the 34 cows were of the "temporarily delayed 
reaction" type. Rations used in these 22 herds were similar to those com-
monly used throughout this intermountain irrigated region; cows received 
alfalfa hay as the basal ration. The following feeds were commonly used to 
supplement the alfalfa: Wet sugar-beet pulp, pea vine silage, beet molasses, 
and grain mixtures. Even though there was nearly an equal number of 
negative and positive cows which aborted, this balance does not necessarily 
imply that the rate of abortions in negative cattle is just as high as in 
positive cattle. Figuring on the basis of a yearly average of 754 negative 
cattle and 69 positive cattle, it follows that 50 per cent of the positive cattle 
aborted some time during the period studied while only 4.5 per cent of the 
negative cattle aborted. It is conceivable that some cases of abortion among 
positive cattle were not caused by Bang's infection. The etiology of abor-
tions among negative reacting cattle was not determined since this study 
did not permit supplementary examinations. Examinations made of a 
negative-reacting cow which had aborted in the Station herd revealed 
Vibro f etus as the cause. Trichom onas vaginalis (a protozoan) has also been 
recovered from three sterile cows in the College herd. These and many 
other factors may be r esponsible for abortion among the Bang's-free cows. 
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Past evidence regarding cases of abortion in Hyde Park indicates that 
abortions were more prevalent in the early '20's than at the present time; 
one farmer reported that 12 out of 14 of his cows had aborted in 1921. There 
was some suggestion that abortions were much more prevalent in some 
years than in others. 
Summary and Conclusions 
Gener~lly speaking, the danger of clean herds contracting Bang's infec-
tion through irrigation drainage from infected pastures is rather remote 
under the conditions existing in this particular community in Utah. Neither 
did the practice of driving the cows to and from pasture in a more or less 
large group seem to greatly increase the spread of Bang's disease. 
Infection in nearly all newly infected herds was traceable either to the 
purchase of infected animals or to the practice of continuous contact by 
pasturing with a neighbor's infected stock. This is particularly true with 
reference to dry cows and heifers. The majority of herds which remained 
disease-free throughout the study avoided pasture contact with neighboring 
infected cattle; neither did the owners purchase infected cattle for " herd 
replacements. 
It may be practicable in most instances to eradicate Bang's de"asease from 
herds in any similar community, .even though many herds in such communi-
ties continue to act as reservoirs of infection. 
The great danger of introducing disease to clean herds lies in direct 
pasture contact with infection, either through pasturing with neighboring 
infected cattle or by purchasing infected cattle for herd additions. The 
safer procedure would be to eliminate all diseased cattle from the com-
munity; special effort should be advanced in this direction. However, if 
such a program were to become inoperative, it would seem in most instances 
that a farmer might be able to protect his herd from Bang's disease, pro-
vided precautions are taken to avoid direct stable and pasture contact with 
infected cattle. 
Of 69 cows which aborted and were tested for Bang's disease, 34 gave 
negative agglutination tests. At some time during the period studied, 50 per 
cent of the reacting cows aborted; 4.6 per cent of the non-reacting cows 
also abor.ted over the same period. 
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